
 

Breast cancer stem cells may use an arteriolar
niche to prepare for metastasis

August 18 2021, by Jeff Hansen

  
 

1/4



 

  

Three-dimensional culture of human breast cancer cells, with DNA stained blue
and a protein in the cell surface membrane stained green. Image created in 2014
by Tom Misteli, Ph.D., and Karen Meaburn, Ph.D. at the NIH IRP.
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More than 43,000 American women will die from breast cancer this
year. Most of those deaths will occur after the cancer has spread to other
organs, a process called metastasis. This involves at least five major
steps. Two early steps are invasion of the basement membrane and cell
migration, and then a movement of the cancer cell through the wall and
into a blood vessel or lymph vessel to begin its journey.

By examining estrogen receptor-positive breast cancer tissues from
women, Bin Ren, M.D., Ph.D., associate professor of surgery at the
University of Alabama at Birmingham, has now found, for the first time,
evidence of a heretofore unnoticed location for breast cancer stem cells
in the tumor microenvironment at the cell migration stage. The cancer
stem cells appear to accumulate near a tumor arteriole, the small branch
of the artery just before capillaries.

Ren calls this the arteriolar niche, and he says it may be an important
tumor vascular microenvironment to prepare cancer cells for metastasis,
not only in breast cancer but also in other highly angiogenic cancers such
as glioblastoma, lung cancer, malignant melanoma and pancreatic
neuroendocrine cancers.

Breast cancer stem cells—a sub-population of the cancer cells—are the
most aggressive for metastasis, growth and drug resistance.

In Ren's study, published in the journal Communications Biology, the
researchers found evidence of cross-talk between the breast cancer stem
cells and arteriolar endothelial cells, using the lysophosphatidic
acid/protein kinase D, or the LPA/PKD-1 signaling pathway. This
signaling pathway was observed to promote cancer stem cell features and
potential development of the arteriolar niche by using human breast
cancer tissues, mouse breast cancer models, and vascular endothelial
cells from genetically engineered mice and cell cultures.
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From their findings, the researchers propose a mechanistic model.
Bidirectional interactions, using LPA/PKD-1 signaling, promote
arteriolar differentiation of endothelial cells within the tumor
microenvironment, self-renewal of cancer stem cells, and breast cancer
progression and metastasis, likely through differential regulation of
CD36 transcription.

"We think this niche is important, and it may exist in other cancers with
a rich growth of new blood vessels," Ren said. "These studies indicate
that the LPA/PKD-1 signaling may play an essential role in tumor
progression and spread to other organs such as the lungs by nurturing the
development of an arteriolar niche to enhance cancer stem cell self-
renewal and directly promoting stemness features of cancer cells.
Targeting the LPA/PKD-1 CD36 signaling pathway may have
therapeutic potential to curb tumor progression and metastasis by
disrupting the arteriolar niche and effectively eliminating cancer stem
cells."

  More information: Yinan Jiang et al, Development of an arteriolar
niche and self-renewal of breast cancer stem cells by lysophosphatidic
acid/protein kinase D signaling, Communications Biology (2021). DOI:
10.1038/s42003-021-02308-6
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